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^1-^1 A] ^ A] 270i Sl^^ JLAlC-flolEi* #^^>^ JLAjpHlc^-^Sf, ^7] SAlcflolEil- SAl 



[tflasl 

CUi] [3b] [3c] 
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1020030020539 #^ 'U^}: 2003/11/13 

^^^]^ ^^S^l ^ ^J-'^ {DEVICE AND METHOD FOR DISPLAYING PICTURE IN 

WIRELESS TERMINAL} 

:£ 1^ ^ "^^^ ^A] <^1<H1 ^x:fl-§- ^^71^1 ^Aj^ 

IE 2^ 5. IS] SAl«-^ ^2:* 3EAl§>^ iE.^ 

£ 3a - £ 3e^ ^ m^^] '^M 4€- ^cfl-g- ^^7]^ ^^^1-71 ^tl: 

£ 5a - £ 5e^ ^ ^^^^ ^13^ a] c^jcHl icf^ ^cfl^ ^^71^1 -§-^^ ^^^]-7l 
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1020030020539 ^^ 'U^}: 2003/11/13 

<9> ^711 :^t^^ oj^^Al ^^V7l^ ^Al 7]^ o] 5^011 Jl^o^ dlolEil- ^ o;^^ 

^2:5. ^«-*>Jl ^cf. ^, IMT 2000 fl-^Sl ol^:f.Al nj-^ ^^*>ig, >^7l ^i:fl-§- ^^711- 
^^i^^ o]^<^] Jl^^ cflolE] -^Al^ o;^t:|.. ^o]B\ -f-A] o. 

atb ^tfl^^7lofl ^H^M- TV^^7l ^7H]-c^ ^«^^^^» iEA]^ ^ o;i^ 7l^ol ^ 

-^1-(moving picture) ^ ^^^I'^^^Csti 11 picture)-^^ , 1:*^^ 5|- 

^£ ^cf. SEtl: TV^^7ll- ^ti]*>^ ^tfl^t7l^ ^^5]^ '^^ol-^^* S 

<io> ztalM- ^7] si]. ^cfl^^7loi]Ai <^>^>^J:S] SAl^ ^i:fl^^7l7> ^^1^ «J-*^<H1 ^ 
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1020030020539 %^ <Uy^}: 2003/11/13 



^ a^l^VD^, ^^lofl nil-el- sl-T^o^ 3711- 2:^3:>cxl JL^l^ =v ^J"^! ^ iJ-^-i: 

A^A ^7] ^^1*1-^ ^A^s ^^^slul, >^V7l ^cfl-g- ^^7l7l- ^<:»i;^l^ 

yj-^^ ^^1*H ^Il-;^14«J-*J=^^1^J:# ^^m^ ^0^7] ;^li«J-^:a-^l^J: 

^1 S^ldlolE-l* #^^>J1, >a-7l ;H]2«J-^^^1^5l ^1 90S 

#^^>t^, ^1-71 ^13«J-^^>^1^^ A] 180S SAlt-flolE^l- #^S:>J1, ^7] 

^l4«J-^l=^MAij^ X\ 270S S^^ltllolEil- #^^1-^ SAl;^H«-sq-, ^^"71 JLAlcHojE-l 
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1020030020539 #^ ^^f: 2003/11/13 

^ T'Hlef^, ^^7] 7Hl2l-<^l^i '^'^i-^:^* S^l^l-'a^ 3.7] ^^^^\^ 

;^12«J-^^;=^1^^ A] >^V7i cg^a-^^s 90S. S);?!^ sa] c^1o1ei# #^^>t^. ^7] ^] 

3«c1-*^^^1^3: A] ^7] ^^^S-M: 180S. SAlc-ilolE-11: #^^>i, ^7] m^"^^^^^ 

Hl€ "^^i-^^* ^^^1-^ -^M^, ^7] ^Ais)^ 4^ ci^'^^H <^>^^^ 

^ 3.7]S. ^ ^7] ^efl<a ^:^<^]^^ H2fl<a ^ ^71 A>-g-;^> c^jo] 

Al^» ^^|*>^ ^ll«j-^^:^l^^ Al ^efltil^ ^ 1}-^^ 

SAlc-lloiEl* #^^>al, -^-71 ;^12«<^W^1A1:£ X\ ^7] ^Eflw]^ '^^^SLl- 90S. 
€ SAic-floiE^^ -^-71 ^13«J-*J=^^1A1:^ Al >^V7l leflwl^ '^i^a-^^l- 180£ S) 

^EfltJ]^ SAlc^jolE-ll- %^^JL, ^7] ^]4^^^^^^^]^SL X\ >a-7] ^efltl]^ '^'^o^AljS 

♦ 270£ SAlc-llolE^» #^^1-^ SAl;^H«-S>]-, ^7] <=i^ ^X\c^]o]B\^ K^]^}^ SA] 
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1020030020539 #^ ^^>: 2003/11/13 

JL;^^^ ^7]^^ ^1-71 l-7]-^l- ^1-^1^>^ ^Jl^i-i-S ^^^£1^, ^Cfl-g- ^^Vl7V ¥<:^^1^ 

^1^:^ ^^^J A] ^«j-*j:o] XAic-iioiE-l» #^^>ji. ;^12«J-^^^1^^ ^^^5 A] 90i 2]^^ 
S^lc-flolEil- Aj-71 /^13«J-%1=^M^^ ^1 180-£ S)^^ ^^Idl^lEil- 

^7] ;*ll4«J-^^M<a^ ^'^S ^1 270£ iEAlc|lo]Ei# #^^>^ Sa1;^1c>1^^, ^7] Sa] 

SAj^V^ SAl^f-S. ^A^^ ^^1J^S tlrcl-. 

^ 7Hl2l-5q-, ^Hle^-oflA] <=gAj-Al^^ SAlsl-^S] 3.7]S. 

^7] ^tfl-g- ^^M<^i i-7]^<2i- ^7]^m: -a^ii-s- 

«oH1=^^]-?-^, ^7] ^ll«o^%l=^^l^:& ^^^S A] <^^VA]^^ ^AlcflolE-ll- #^*>J1, 

^^7l ;f|l2l3-^^^lAls Al ^7l ^>^A]j:§ 90S cflolE^# ^7] 

^13«J-^^^1A1^ A] 180£ SAlcflolE-l* #^^1-Jl, ^7] ;^114«J-^ 

^M^^ ^VA^ A] ^^7] <^>a-^^bl- 270£ Sl^^ a^lc^lolEi^ #^^>^ JtA];^lo^-^S>|-, ^7] 

<19> >a-7l ^^^*l-7l ^^V *i:fl-g- ^^7l^ K^^^]7}, >ai^^ 511^51 ^2^1 

^ H71S- ^5l«3: >a-7] ^^<^lAi H^l'y *^>S-A1:£ ^ >a-7l A>-g-^> c-flo] 
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1020030020539 ^^ <^7.\: 2003/11/13 

SAloflolE-ll- #^^>J1, ^7] ;^12«<J-^^:^1^:£ X\ ^7] ^^M:^ 90S 

€ ^LAldlolBl^ #^^>^, ^l3«o^*j=^>^l^S ^1 ^7] ^Ellwl^ 180£ 5l 

» 270£ s]^^ jtAlcflolE^^ #^*>fe S^l^^l^H^^, ^7l <^>^ SAlDllolBl^ S^l^Vfe JE^l 
^S. ttcf. 

<20> ^1-71 ^^^^1-71 ^^Cfl-g- c]-^7lo:i s:].ig ^A] :^^^]6\] $X'=>]^^ , 

<21> ^cfl-g- ^^>7loll JL^i^ 1-71 -f- ^ ^>^32f ^^7] #71^ 5E^ 

^1-71 ^]2«oHt^i-^lAij: A] 90i 2]^^ S^lellolE-1# #^^H. ^l3«J-^:?}-:^lAl^ ^ 

^5 Al i80£ 5)^^ S^lc-11<^lBll- #^§>ZL. >a-7l ;^l41}-*j=^^l^S ^1 2705. S^l 

c^lolE-11- #^^>^ aAl;^lcH^Sl-, >^l-7l aAlc-flolEll- K^]^}^ ^^^^ 

<23> <^>a-^^# ^^^>^ n^lel-^, ^71 7>tifl5^-<HlA^ '^g^^^^S SAl^^o^ 3.7] 

^>^* ^M^>^ ^^il-^ ^^^Slc^, ^cfl-g- ^^7l7> ^^^]^ ^^lofl n:).^ 

^Ii-;^141J-^^^1>0:£# ^>^<8*>^ ^7] ^^liiJ-^:?}-^!^]^ ^1 '^g^^-tlx* ^ 

i^lc-ll<^lBl# ^7] ;«ll2«j-^:?,MAlJ: ^Va^ X\ ^7] c^^^s.^ 90S. 
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1020030020539 %^ <^7]-: 2003/11/13 

S.^] ^o]B\% ^7] >H131}-^^M^^ ^1 '^^d-^^l- 180:£ S.^]^ 

#^^>^. ^^7] ^I4«j-^^M^:^ ^^^5 ^1 ^1-71 <^^l-^^bl- 2705. S]^^ ^AjcflolE^l- 

^ ^efl<y a7ls. ^^5]*!: ^ -^1-71 ^efl<y ^^cHi^i Hefl^J <=g^><yj: ^ ^7] Al-g-^> t-Ho] 
^ ^>^^ ^^1^>^ ^A-l^-s ^^^5]^. ^^7l7> ^c^^l^ ^^1<>I1 icj-s. 

90S. K><\rSl]o]ia\M. #^^>d^, >^7l >ll3«c}-^^M^:£ ^1 ^^llwl:^ ^ 

^^SLm 180£ €211 Hi ^ SAlcflolE-l^ #^^V^. ^71 ^l4«j-^:a-^l>0J: X] ^7] 

Bl» S.^]^}^ S.^]^S. ^^^^ «l-t:f. 

^■1«<^1 ^J-71 ^tJi\-%- ^^7lSl SAl^J-'^o], ^7l Jl^^^^l 7.}^3^ ^#*>^ 

■i-^ ^oM ^tfl-S- ^^^7l7> o^^lofl xx^^ «J-*j=Al:£^ ^^;^1s:>^ -^>7l 7^^]^ 

^S.7} S>^lcll«5lEll- ^ #^*><^ -^-71 ^^1^ -il 

^7V ;^l2«^^^^ol^ ^V7l aA]c-llolEi=. 90£ 5l^Al^ aAl5>^ ^Sf^^^]-, >^7l ^Ai^^«-El 

56-10 



1020030020539 #^ ^7:>: 2003/11/13 

^J:7l- ;«ili«J-^^5:<^lia S>«^lcllolBi# :^ «c3-^j2-S. S>««1^>^ -^7] ^^1^ A] 

:^7]- /^l2«o>^^^olTg ^V7l SAlc-flolEll- # Sl-^S] aA]c-llo]EiS. ^^^^^ ^ 90S. S. 

SAlc-floiEil- 180£ K^m^ ^7] 1}-*g=^:fe7> ;^l4«J-^^^o]i^ ^y] 

^Ajc-llolE^^ $ S)-^ a.7lS] aAlDllolEls. ^ 27QS. ^^^]^ K^]^}^ ^^^S. o]^ 

°1 ^l^-g- ^^71^1 5).^ SAltiJ-i^ol, ^7] 1- 71^31- ^^-l* ^7] :^cfl 

-g- ^^^171- ^o^^l^ ^^Hl ^;^l^m ^7] ^^71- ;Hll«^^c!= 

^^ol^a S^lcil'^lBl# SAl^>^ ^-^i^, ^7] ^^]^ Alj^yj. ;Hl2«<i-^J=^ 

^c^m ^71 SAlt-ilolBll- 90JE ^^^]^ K^]^}^ ^^4, ^7l ^A^l:S^El 

*^>^ ;^l3«J-^Aij:^ ^^*><^, -^-71 SAlcllolEil- i80-£ S.^]^}^ 4^4, 

^1-71 ^Sl7> ^H^J-^t^^o]!^ ^7] S.M^]o]^^ 270£ ^^^1^5^ S^l^V^ o] 
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1020030020539 %^ <U^}: 2003/11/13 

<28> iEt!: ^^^^>7l ^t!: 1711 2] #7i:^sq- ^J-7l €-71^* ^^l^m ^^i* 

7l ^i:fl-§- ^^7l7> ¥<^^1^ ^^Hl n^-^ «J-*J=^J:» ^^;^l^m 2}-^^. ^7] ^^1^ Al^7> 
^ll«o^*J=^:&ol'S a^lclloiEii- ;^ JL^l^V^ 4^4, ^^]^ ^] 

2«J-%tAl^olTg ^j-7l a^lcllolEi* # 51-^^ S^lcflolBi^ ^g^^^ ^ 90S. S]^^]^ a^l^m 

^7l ^^1 ^^V^ >«fl3l}-^^J:s. ^^*><^ ^7] SAic-fl 

<^1E:1* 180£ S.^]^}^ 4^^, ^7] ^Al^ Aij£7]. ;ill41}-^Aij:olig >^V7] aAlcflo] 

til- # sl-ig 3.71^1 SAldlolEi^ ^ 270£ ^^^1^ ^^1^1-^ aJf^^o.^ oj^c^l^^ 

<29> Aj-7] S.^ o. ^^^^1-71 ^tl- ^<H£ 1711^ #71^ ^ ^>A^3Z). >^7l #7]^ ;^}-A^ 

3)-^^ 4, ^^71 ^1-^1^ a1J:7]. >fll«j-^A]^ol^ ^AlcllolE-11- ^ #^^H S^l^V^ J!}- 

^J4. ^^7l ^:^1^ ;^l2«J-^-tlJ:<^lia -^-71 i^Alc^lojEi* 90S. S^l*>^ 

180S. a^l^V^ ^7] ^^1^ >ll4l}-^^Soli^ >^7l JL^lc-flo] 

Bll- 27o:£ ^^aIt!^ s^i^v^ 21-^ -^s. <^1^<H^^ ^^-^s. 

<30> ^7] S.^^ ^Ajsr>7l ^tb 1711^1 #71^ ^ ^^52}- ^^-7] S.7]a. 

^ ^M^m ^^^^o] ^cfl^ ^^^7lS^ Sl-i^ iAlwJ-^^o], ^1-71 1-7]^ £^ ^>A^ jzf :^ 

#*>^ ^A^* >^7l c3:^7]7> ¥<^;^m 4€- ^J-^-a^ ^^1*>^ 4^4. 

^^1€ ^S.7} An^^^^^SLo]r^ SAlcflojEi* ;^ #^^H S^l^V^ 4^4, >^ 
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1020030020539 #^ «^7.>: 2003/11/13 

S]^^]^ S.^]^}^ si^^s^, ^jA^l:S.-^Ei «oH^^^l^:ii# ^^1 ^^>ia ^l3«oH^^^S ^ 

^^><H ^71 aAlcflolE-11- 180£ SAl^Vfe 4^5/1-. ;tll4«cJ-^^Sl 



<3i> ol§> ^ ^x^o^ wV^^lt!: ^M]^ ^v^o] :£^#^ 

<32> -^Vj] ^t^oflA-l 51-^ ^}^]^ ^4 ^^^-fll-o] ^ ^^^^ <^1«11* 

<33> ^ ^xgo^ ^A] c^lcHiAi^ ?Hlel-» ^w]^]-^ :s:rfl-g- ^^711- ^^M^ ^B^cfl-g- ^^711- 

<^ls #<H ^'^^ 7Hle1-» ^wi^>^i '^^^'^ ^R^tfl-g- ^^7]^^ 

<34> £ 1^ ^ ^Vx^o^ ^A] 6\]6]] 4^ ^cfl^ ^A^^ £Al^>^ £^0.^>H, 

<35> Aj.7l £ 1^ %l-2:e>^. RF-^123^ ^cH-§- ^^7lfil -^A] 7]^^ ^^^Vt^f. ^7] RF 
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1020030020539 #^ <U^}: 2003/11/13 

^#^1-^ ^3z)-^l- 3:>;g-^$s:>^ RF^Al7l^^ i^tlrcl-. c^] o] e) «.i20^ ^7] ^^^^ 

^Hltt^^. ^. cflolEi ^^ei:^l23^ S- ^3 (MODEM) ^ ^^((DDDEO-^S. ^ ^cf. «^ 

^c^i ^wlttcf. ^^s1^125^ ^1-71 t^]o]B\ ^^el-^120^ ^^Sl ^^^l^i #^ 

B] ^e^^l20^ ^t:]^ S^<^1 ^^^1-^ 7l^* ^^^cf. 

?!: 71^71-1:^ ^^7] 71^^-^127^ ^^1 <^1<^1 S^l^l^ 

"<^^^ ^^^S. ^ ^Hl^ =^ ^tq-. 11112.5^130^ S.S.=L^ 

<37> ;5flcH-¥-110^ ^tfl-g- ^^71^1 ^a}-^<?l ^^-i: ;!fl<H^>^ 7]^^ ^7] 

*H-¥-10^ ^7] c-llolEl^el^l20^ 5L#^ ^£ ^cf. ^7] ;*llol«-iio^ ^ ^vi^o^ ^a] 

<38> ^>nil &}.«.( camera module)140^ cflolE]# €<=g*>i^, % ^S. 

s. ^^t}^ fl^M ^H^. ^7] n^lel-a^i^^Ei <^>^^ii cl;^!^ c^i 
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1020030020539 ^^ 2003/11/13 

7] ^S.^^^^ DSPCDigital Signal Processor: DSP)^ n^^^ ^o^7l ^l-i^l&l- ^d! 

<39> "^^^^£^-^150^ ^7] ^Hlel--^ 1400)1 >H ^^1*1-7] ^tlr n'^]^ 

♦ ^^i^}^ 7l^# ^^fi^vcf. ^V7i <^^>^^e1-^l50^ ^Hl2l-^40<HlAV#^^^ 

♦ ^^S. ^^el^H. "^^cflolEll- ^7] 16021 ^ 3.7] o)] 
%^^^=^. ^7] <^>a-^e]^50^ <^>a-S^^ ^til^H, ^7] K^]^160<^] K^]^^ Hell 

*y ^J^o^cfloiEl^ ^^^^ <y-^s:>7li4. Hefloj <^'^i-c-ilo]E-l# ^eflo^ Hdl^y <^ 

^i-c^lojE^^ ^€^>^ 7l^* T^^Jtl:!^. <^7]^j ^1-71 JPEG MPEG4 , 

Wavelet ^o] ^ ^ ojcf. >^7l ^1^150^ OSD(On Screen Display) 7]^^ ^^]^ 

cfji 7>^^^l-i^, >a-7l ;^l<H-f-1102l ;^H^M S^lsl^ 5|-Ta37Hl aj-e)- ^.^iH^ SaIc-IIoIeII- 

<40> iLAl-^160^ ^^7] <^^^ El ^50011 #^sl^ SAl*>i3^, >^7l ;*lH 

-^-llOoflA^ A>-§-;^> c-flolEi* a^ltlrcl-. c:>l7lA^ >^>7l ^Al^-ieo^ LCD* A>-g-^ ^ 

-2.1:^. ^1^ ^-f SAl«-i60^ LCD^H^CLCD controller), '^^cll<5lBll- ;^1^1-^ ^ 

^SLB] ^ lCDK^]d^7]- ^wl^ ^ o;irl-. <^7lA^ ^^-^l LCDS Ei^l^H^Ctouch screen) «J- 

<41> £ 2^ ^ ^^Sl -^Alo^joll aAl«-1602l SAl<:g^^ £Al^>^ Sia^^lcf. 

<42> ^71 i 21- %^^^>^, -^1-71 aAl«.160^ a^l^l-^ ^1 ISA] eg ^1613). 

^>-§-^> cflolEll- S^l^V^ ^12JLA1<^^163# ^V^cf. ^^71 JL>«^1S.= <H1 ^]yrm 

^^^1-71 ^tb iiiHHT'l ^^1- S^l^V^ ^l3aAl<^^165» c-l ^a]^ ^£ o;it:f. ^ ^i^o^ 
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1020030020539 ^^ <U^}: 2003/11/13 

^A] olloflA-]^ ^V7i iAl«.i60ol ;5lll-;^l3S^1^^161-165# ^tijtttzfJl 7^^^:]-. ^^7]^^ ^7] 
<^ ^ 161^ ^1-7] QCIF ^\o]^2\ SAjsV^ ^^o]^, ^7] ^12SA1<^^ 

163^ >^l-g-;^>iHlc>lBl# 5.^1 *=§^<^1^. ;^l3a^l'^^165^ ^l-i-^ 7}o]^^}7] ^€fl 

lEAl^l-^ <^^olcl-. ^ aVi^o] c^lcHlAi^ -Al-71 SA] -^160^1 Z]- ^LAl<^^ 3.7]7} ^^7] S. 2 

ofl wj-s]- ^cfji 7>^it!:^. c^7]^^ ^liaAl^^l61<^l S^lsl^ QCIF 176*144 ^ 

± 3.711- 7>;^lci, ^Hl](normal state)o11>H <^^olrq-. ZLE^Jl S^1^160 

*(full) 51-^^ 176*220 H7l» 7]-^cfj7 7>^t!:Cf. 

<43> ^>7l £ 2<=>fl^i ^1-71 AV^^V cflojE-l ^ Aiyofl^l. ^Al^f^ ^l2a^1<^^163^ 3.7]% 

60*176 2|-ih37lS. 7}^^}JL, ■S-H37l(18*19^^)*3^^S. ^^*>^, ^>7l ;^12Sa1 ^ 163<^1 
SA]^ ^ ^;^].c^lolE^^ %. 60 &^l-(poxel)7> ^ ^ o;[uf. olt^l o^yj^o.^ 3^;^> 3.7] 
» ^>-§-t}-t^^ # 57711^ a^l^ ^ 9X^. <=>]^ ^7] t^lS.e] 131^11 Af-g-;^} 

c^jojE^^ nfl >^J-7l ^12S^1<^^163^ tcffil- ^V-g-;^]- djojE^ iDflJfT^ ^] 

<44> Q^7lAi ^7] ^^&^]3.B.^ ^'Hlel-* ^Wjsrl-^ ^tfl-g- ^^7] «?] ^-foflfe ^Hl^l- 

S-^E^ Ir-^Slfe '^^l-^^^ fi^l^V^ 3.^m ^"^M^, TV^-tl7ll- ^tilsr]-^ ^cfl-§-^'^7l<y 

S ^^-tl^ TV^^a-'tlJ:^ /^11SA1<^^16H S^lSltJ^. ^7] Sl-^SAlofl 4s. A>-g- 

^> cflolEll:^ ^l2SAl<g^l63<^l iLAl^c).. 

<45> «oH^^^^1^170^ ^^^7l7> ^cx^^ ^^jo] ^>^1^>0^ ^]<H^1M 

^^l- ^, >^7l «c}-^^^]^170^ ^tfl-g- Cl.^7l7> ^c^^ VC^B 
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1020030020539 %^ ^^^}- 2003/11/13 

*>^, ^y] «oi-W^l ;H1<H-^110<^1 #^^>^ 71^1- ^^t!:i=f. <^7lAi >^7l «j-*j=:?]- 

<46> i 3a - £3e ^ ^ ^ll^^l <^H1 «cJ-^^:^l-?-170Sl ^-E|-^fl 

^^7] si iE>>1^160<^l 4711 «c^*J= ^^11- :?}-^ltbcl-:il 7>^jt!:i=f. ^slJl ^ 

^U^^l <^H1>»--1^ ^71 «o^*J=^Ais.oi ^ ^AlCHall Effect lO^l-^ ^M^^. ^ 

^ m «^Hi^i 'a t^^^o^i ^1-a^^^l 7ii^i:^ ^>-§-^^ ^ 



9X^ 



<47> ^7l £ 3* #S*1-^. ^>7l lJ-^^^1-^170^ ^1-71 ^tUl^ ^^71^1 ^Cloll Ji;^S|ol ^ 

a}-^ alo^s 1711 si ;^V^ 201, 202^4. ^7l ^cfl-g- ^^7l2l ^^1 sr>-f^Hl ^7] 
;=^>^S201,2021- ^^^]-B\<^ «c}-^^^l^^l- ^^5^171^ 1711^1 * ^dlAi221-224S. ^^^^ 

4. ^SlM-, ^^71 ;<>^-i-^ ^tfl-g- c^.^7lol l-clofl ^O.^ ^^i^, ^ 

^1 *V-f^<Hl 9X^. H*}- >a-7l ^cii-g- ^^7lsl ^^1 *>^^ioil ^^^^ ^ 

^s. ^^im. #c-l'=Hl ^£ ^cf. £ 3b^ 180S. ^13«J-^ 

■i: ^^l^V^^^, S. 3c^ 2705. ;^l4«j-^* ^"l^H, £ 3d^ 90S. ^12«J-^1=* ^Inl 

^}^, S. 3e^ OS. IJ-^SI ;^lll»g-^o.^ ^Hl^>7lS- ^t\., 
<48> £ 3esl- ^ol #^A-12227> ;*il l;<>^ 201^ ^;^le>ji ^a^i ;Hl3#'a>H 223^1 ;H12;<H 
2021- ^i-^l^rl-Tg ^V7l «j-^^^^l-¥-170^ ;^ll«j-^^;^l<d^l- ^^jAl^cl-. s. SdSf :^o] 

#^Ai2227> ;^ll^>^201^ ^^1*>^ ^]2^^*^^^^]^S.^ ^^^S^l^lJl. £ ScSf :^ol ;^li ^^X] 
2217> /Hli^l-^2011- ^^1*1-^ ;*ll4«J-^^^l^:i:* ^^^^S^j^cf. IL^ S. 3a^]^^^ ^cfl-g- 
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^^7]B\ #i:-l7l- ^tl ^Hli *^A-^221o] ;^lli;^>^201^ ^^]<^] ^^^^ 

2247} ^l2;^]-<^202* ^^Itl-i^. olnfl ^1-71 ^cfl-g- ^^^7]$\ ^^7} <l3^ ^^7] #^^i2213l- 
^14 #^J1>H2247> 4l^}^20m- ^12^H2021- ^^1*>^1 ^^}^ ^l3«j-^^;=^l>tls» ^^S^] 

71 711 €1=1-. '^tcitv 1- -a^iiS-^Eis «J-^^^1 Ai:£7V #^5l;^l ^o.^^ >^7l 
«J-W^l-f-i70^ ;^l3ij-*^^;^l^^» ^^^5^1^1711 ^t:!- 

^7] £ 2 ^ 3* ^S^><^ >a-7l iE 121- ^^^-^ 7}^]^ ^i:fl-g-^^7l^ 

^H-?-iio^ ^V^^iol ^^1 ^1-f^HlA^ ^l^si^ jt^l-^160^ ^H*M K^]s. 

T^nSttt^. <=i7lA^ ^V7l SAlS.:Be|- -i-^S.^ ^ 7>nlle)-140<^lAl '^'^^^l- 

^^7] S^l2.:^7> ^^Slig, ^7] «J-^^^1 -^170^1 ;sfll *>^A-1221 - :^l4 ^^^]224^ ^ 
y] ^i^-g- ^^7l7> ^^l£l^ ^^^M t^Bf ^7l ^t!({-%- ^^7lfil- JL:^^ 7^}^ 201,202» :?}-^l 

^H^iio^ «J-*ch^^l ^170^1 sl-B^H ^tfl^ ^^71 7> ¥o^^ ^ 

cj^cf, o]^ ^7] «J-^^^1 -^170^1 #^«^1A-1 :^]2 -&^>H222sq- ;^l3#€>^i 223^1 ^^o] ^X\6^ 
^^l£|ig ^711 ^cll-g-^^71^ ^^1^ ^^-^ ^^IS :^^tbi=l-. at!" ^7l ;^12 #€^^222^1 ^^ 
^1 ^^1^1^ ^711 ^cll-g-cj-^7]o^ o^^l^ 90:£ 3l^€ ^^IS ^^^V^, ^7l #^dl^i201^ 
^^o] ^^ISlT^i ^711 ^T:fl-§-^^7lSl ^^1^ 270£ Sl^€ ^^1^ ^^t!:^. IL^ o]^]^ 1- 
^Ail-(201-204)S.^Bl:£ ^^^S.7} ^;^l£l^l ^711 ^i:11-g-^^7lSl ^^1^ 180£ 

€ ^^1^ ^^tV^. neiTg ^H-^110^ ^71 «j-*J=:a-^1^170^ #^oll ixj-sl" ^7l 

SAi:^160<Hl S^lsl^ s\.T^o] H^v^i:^ >HHt}-cl-. ^oM S>«l-¥-160^ a^l«J-*J=^ ^H^>^ ^^>^ 
£ 6 ^ £ 74- 
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<5i> £ 6^ ^ ^^S] d\]o\] i^s^ ^'^7]o\]X\ si-i^^ ^7i}Mr -£ 

£ 34 -¥-170-2.5. ^^^^ ^cfl-g- ^^7l<^lA-^ s\.^^ S.^]t[^ 

<52> £ 6^ ^7) ;*l]<H«.iio^ 511^711 oil ^^^S] 3L^7} K^]3.^9l7}m: ^ 

A>^Vcf. o^7lA-l ^Al£.:^5l- ^^1 ^V-f^i^f s.^:^ ^}^^o] o]^^o] ^^1-^160 ^Hl 

'^^^o^'^'l -^1-^1 el ^150^ a^l-^ieosl ^llS^l'^^'^l ^Bfl7> ^ 

^ :£tb c-il'^lBl ^AiSLJ^o] ^^^jig >a-7l ?^ll-^l3^iaaAl eg ^161-163^ 3. 

¥ S^l^l-^ <=mo^S. ^^s]-^ ^7ltt ^<^1 

^^lisj-^s^l'^^ieH ^^s]^ ^^i-^^7> iL^i^cf. >a-7l ^lisj-T^^Aicg^ieio. Aj. 

7l^V w>sq. ^o] QCIF a.7l(size)» iE^l*]-^ ^nf. 
<53> ^y]9^ K^]3L^ci\]^^ ^^3.^7} ^-f, ^^-71 ^l^H^^llO^ 513^;^! 

d\]A] o]^ ^^Itlrtf. c>l7lA^ ;^>^SAl ^^S.^^ ^7] «o^^^^l-¥l70^ «oH^^^l^^oll 

^7] T^^S.^] ^:%S.^7} ^^5)^1 >a-7l ^l^l^llO^ >a-7l ^17021 

<54> ^>-§-SAl ^7^3.^7} ^7] ;^lol«-iio^ ^V7l ^1-^1 -^170.2.^ 

-T-^l '?3-^^^l^Ji7> ^^t^cf. ^7] «J-^^i-^l-f-l70.2.S.^Bl «<}-^^;<l>tl:£7> #^ 
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5)^ ;5l]o1«-iio^ 514^711 «:>1lAi o]^ 515^:^1 <^l^i «J-^^^l-^170o11 #^ 

'=>]H ^12 i:^^^2227} /5lli;^H201^ ^7]^}JL ^^]^] ^^>^^223o] m^m202^ ^ 
^7] «J-^^^1^170^ 514^:^]o1lAi ^ll«J-^^^lAij:» ^^5^17113^, ^^-^l ;^1<H-^110€- 

7M ^71 ^H-f-110^ 517^;^l<^lAi oil- ^;^1^>J7, 529^;^lo1Mi Sa1«li60^ 

^sIM- ^1 1*^^-1 221<il ;«fl2^H201^ ^i-^1*>^, ^^7] 514^;^1<^1>| ^7] «o^^:?}-;^1^170^ 
^12«J-*J=^M^:&1- ^^^^l^l^^, ^^71 ;^ioi-f-iio^ ^71 5i5^;^l«HlAi ^7] m''^^^^^^]^s:mr 

Slnl^cf. o]^ ;g-f SAi:^160<^l ^aIs]^ ^ wj-^ofl 9o:£ 

^Efl7l- ^Cf. Itl-el-A-l A}-g.^>7> ^ Sl-^^ 1- ^ oJj£S. >^7] SAl^Ol 

2)-^^ 90S 5l^Al^c> ^j-cf. i4e]-x-l Aj-7l ;^flol«.iio^ 519^7^1o^lA^ o]^ :^ 

^1^>J1 521^;^1<H1A-1 >a-7l ^Al«-160<H1 <?l7]-S]^ SA] C^lo]t|l. 7§ ^O.S 90:£ 5]^A]?1 

^. 529^;^1<^1A^ >a-7] SAi:^160# ^1<H*>*^ ^^-71 90S. SAlcflolEl^ 5A]^t:f. trf-ej-Al 

^^7] ^cfl-g-^^M^ AV-g-;^!-^ ^7] ^t!(\-%-^^^7]7} 9QS. s\^^ ^^o\]^^S. JLAl-^l60<^l JLa] 
51-^* 1: ^ SiTll ^cf. IE 3d^ ^J-7] ^^cfl-g- ^^^7]7} ^^^^^^ 90S. s\ 
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* ^A-]221-2241-^-¥-t^^ <=>]^]^ ^S-S. ^7] w}-^^^1-¥-170 

^ 514^7lloilAi o]^ 7^^]S}JL ;^l3«oHl=^^^l^:£» s. ^'^] , ^cfl-§- ^ 

^12^>^202» ^^^m^. o]v^ ^7] ^cfl-§- ^^M^ l-i=l7]- /Hll*^>H2213}- >I14*^ 

Ai2247> ;5lli;^l-A^ 20151)- ^12^>^2021- ^M^V^I ^^V^ ^^7] ^^^1^170^ ^l3«o>%t;7j.;<l 

A]^^ wVAjgAl^cf. zLalJl ^71 ;*ilo1«-iio^ >a-7l 515^;^1<^1A^ ^V7l ^13«J-^^^^1^S« elJE. 
^4. ^^715^- ^o] ;Hl3«j-*J=^^l^:&7V ^^35]^ ^-f<Hl^ ^cfl-g- ^^7l7> ^^«<i-*^<HlAi 180£ 
^o^-efloil ^i^ltti^. SAl«-i60oll iL^ls]^ ^^«J-^<^1 180£ 

S^l^^ ^-^S. 180£ s\^X\^o): ^cf. rcj-s^Al >^7] ;^lol«.iio^ 525^ 

^>7l JL^l-?-160'=>ll <?]7l-£]^ K^] t-llo]Eil- ^ ti^>*j: ^o.^ 180£ S|:51a171d^. 529^:^1 

^7] ^1<H*>^ 180S. Sl^si SAlc^lo]E^^ S^ltlrcV. tcj-e^-A-l 4I-7I ^cfl 

-g-^^71^ A>-§-y^>^ >^V7l ^cfl-§-^^7l7> 180£ a^l^l60<Hl S^ls)^ >g 

2}-^* 1- ^ ox^] ^cf. £ 3b^ ^i:fl-§- ^^7l7V lJ-«j=<^lAi 180£ 51^^ ^ 

D>^1^^S ;^ll^^A-l22lol 17:^201^ ^^1*>^, ^7] ^^^^:^^]^l70-& 5U^y^M^^ 
^I41}-^^xl^^l- ^^^SA]7lD^, ^7] >llol«-iio^ 5i5^;qioilA-1 .^71 ;^ll4«J-*J=:?J-^l'tl:£* 

H^^ttcf. ^14«J-*J=^^1^^7> ^^«fl^ ^cfl-§- ^1:^71 71- «o>*c!=<HlH 

270£ ^^^Bflofl o;^^^ SlDlt!:^. o]^ a^l«.i60611 aAjsl^ sl-^:£ :^ n^^^o]] 270 

A] ^01 5).^^ aj.^ ^o.^ 270£ 5]^ A] 75^0): tl-tq-. ofej-A-l >^l-7l ;^lol^iio^ 519^7fl<HlAi 
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ol« ^1-^1 ^>J1 527^7^1 oil A-1 ^1-71 a^l-^ieOofl ^7>Sl^ i^l c-flolEil- ^^^^ ^o.^ 270£ 

529^7^1 ofl^i S^l^ieO* ^1<H^><=^ 270S. 5]^^ a-^lcflolE]^ s.^]^ 

^. ^^7l ^rfl-g- ^^7]Si\ A>-g-^>^ >^7l ^tfl-g- ^^71 7> 270£ S. 

^]^160<^] K^^^ ^ ^Tg^ -i- ^ ^cf. £ 3c^ ^7] :^i:fl-§- ^^7l7> ^ «^ 

^<^1H 270£ ^1-^^ :e.c>lJi 9X^. 

<59> >^7l^V aVsq. ^O], ^tli\^ ^^7]7> ^^1^ >a-7l -^170^ -f-^ 

^ 1: ^ 91^. ^l^fl fiAi:«i60^ sl-ig* S.^]t\^ IL^lS^^ sl-i^ol 

^ 3.7]% 7M^ ^-fofl^ ^71 ;^l2«^«j= ^ ^l4«o'-*j=fil S^l A] ^^17> ^^5^ ^ Sic^-. ^, 
^Hle}<^l^i '^^i-^^l- QCIF 3.7]^ K^M^ ^-f . ^ll«J-*J= ^ ^13«o1-^<^1a-1 o:| ^a]^ 

^^^J-^^S. 01 = 0^;^ ^ oi;^]^]. ^I2wj-*J= ^ ^l4«J-*J=oflAi^ QCIF 37] S.^]^}7]7} ol^cf. tt}- 
el-Al >a-7]fif ^^ls|-^a7Ufull size)S a^l^:}^ ^o] B}^^t}t\., 

<60> ^7lsq- ^o] QCIF 2|-^ ^o] o^:^ 3^7)0^ sj-igo.^ JL^^ S^lc^lolE^* ^1e1*m 

^-f , ;^lll ^ ;^l3«o1-*J=o11^i^ wj-ej:n]- ^1<^^^H iLAl3r>JL ^]2«cJ-*J= ^ ^l4«o^*J=o1lAi 

<6i> £ 7^ ^ c^lofl nl-e^. :H^tfl^^7l<^lAi ^a]-^^^ ^l^l^V^ ^ 

£^1^>^ S-^^S.. ;^ll«j-^ ^ ^]3«j-^o]lA-l^ QCIF 37] S. S.^]no]B]M: ^]<^^}Jl, ^l2«J-^ 
^ ^l4«J-^«11>^i^ ^^1^^3715. SAlcH]olEl# ;^lcHs:>^ ^O.^. 7Mi}c^ -^^^4. ^7] H 
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35f «J-*J=^^1-^170-2.S ^i^-§- ^l:7l«^]Ai ^ig^ SAl^V^ ^1-71 £ 7^ 

<62> £ 7^ #SsrV^, ^7] ;^llol«-ilO^ 611^;^l«^lAi ^^flS^ 2.:c7]. S.^ 017].^ ^ 

A>t!:4. ^71^1 .^71 a^lS-^sl- *>-f^i^ €t:-1 t}-^^o] o]^s\o] aAl«-i60 -S-'^l 

^H^ilO^ 6ll^^M^^ ^^RVi^. 4>7lsq- s^ls^oflAl ;^>-^SAi ^^s.:^^]. 
€ ^-f . ^lol^llO^ 612^^1<HlAi oil- o]7lA-l Aj-^j 7^^^X\ ^^^s.B.^ 

7i :£ 6^ ^^V-^s^l i^^s-^^ -g-^^Vi^. 

13-*^^^^1^J:7> #^Sl^^l :^^*Vr:f. >^7l «j-^^;^1^170^S.^E^ «J-*^^;^l^S7l- 
S)^ >a-7l ;^1<H-^110^ 613^;^l<HlAi oil- ^;^ls:>Ji, 614^;Nl<HlAi ^^7] «^*j=^^l-^170«H1 #^ 

<64> olnfl :q2 *^Ai2227> ^ll^>^201^ ^;^1*>J1 y^]3 ^^>^^223o] ^12;^H202» 

^l^V^. ^7] «j-^^^1^170^ 613^:^]^]^^ ^ll«c^^^;=^l<aJ:» ^^^^l^-li^, ^7] ;HH^110^ 
^7\ 614^711 oil Al ^71 ;^ll«J-^^^l<d^» ^oM^ ^o] ^ll«J-*J=^^1^^7> ^^S^ 

^-f<Hl^ ^cH-g- ^^7l7l- Wj-*j:o11 ^Bflol^^, iLAlS]^ S^^S. «oH^O.^ -H-^lA] 

7]^ ^nl-. nl-Hl-A^ ;^H^110^ 615^;^1<^1A^ ^1^ 617^^1 ^ll^-l QCIF 371^1 dlolel 

# ^UJLAluilolElS- ^>^5^>t:^. 635^;^HlAi SAl-^160^ ^]'^^<^ ^ «c}-*J=-^^ ^^7] QCIF sj-ig 

<65> ZL511-1- ;«lU-&€>H221<il >112;^>^201* ^^1*>^. ^7] 613^;^H1>H ^7l «J-^:?3-^l-^i70^ 
^121}-^^^1^^# ^^S^]7]^, ^7] ;^ll«H-¥-110^ ^7l 614^;^l«^l>«.i >a-7l ;*fl2«J-^:?i-^l^J:* 
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i ^^^'^] ^-a-* ^1^1*1:4. ^1^ ^-f- S^l-^160<^1 S^l^^ ^^S. ^^^M 90S. 

^'^^ ^ ^-^^ 90:£ 5]^^l7^<^> ^7] ;H121}-^«^1A^ S'^^l-f-lGO^ ^7] QCIF 

. ^sfA^ ^7l ;5ilo]-^iio^ 619^;Nl<Hl^i ^^1«>J1, 621^/^1 <^1>H ^7l QCIF 37121 

^l2S^lcllolE^-l- 90IE sl^Al^cf. ZLe)jL -^"71 ^1<H^110^ 635^;^! -^l^i ^7] 

fi^l^ieO^ :^]o]^}<^ ^ ^o.^ 90S ^7] ^]2K^]no]B\M. s.^]^^^ afe}./.^ ^i- 

71 ^cfl-g-^^71^ ^>-§-;^l-^ ^71 ^cfl-g-^}^7l7> 905. 31^^ ^E}|ollAlJ£ itAl^l60<^l K^]S\ 

at!: * ^A^221-2241-S-^Ei olo)^ ai^:£ #^5l;^l ^o.^ ^i-y] «j-^:7i.^l^i70 

^ 613^;^H1A-1 oil- >ll3«ol-^^^l^^» ^>gAl^4. Sasq- :tol, ^tfl-g- ^ 

^7l^ l-i:-l7> ^tl ^EfloflAl ;^ll^^Al221^ ^11^^201^ ^^ls>al ^aHI ;H14#'€a^224^ 
;^112^H202» ^:^lt!rcl-. o]ttll ^o^7l ^cfl-g- ^^^71^ #Dl7> ^7] ;*ll 1*^^1^-12214 ;^l4#€ 

22471- ^7] ;^1 1^1-^ 2014 /5)12>^>^202* ^1-;^1*W ^*>^ ^7l ^^^^:^^^]^170-B: ;^l3«j-%>^^l 
^^1- ^^^S^]^^. ^^7]9\. ^o] ;*|131}-^^^1^S7> ^-f^^m ^^7l7l- 

180S. Sl^^ >y-Bfloil o^Dlttcl-. o]^ S-^l-^ieOofl SAlsl^ ^^s. ^ «j- 

^<^1 180S. s\^^ ^B)l7> 5)01 ^^1-0.^ S^l€^-. ^-el-^i ^>-§-^>7l- ^ aj-^j^o:] sl-ig^ # ^ 
^>^^ >a-7l a^l^o] ^ig^ ;g ^o.s 180;£ ^^-^It^Io) ^cf. rr}.el-Ai .^71 7^] 

o]^nO^ 613^7lHl^i o]^ ^i-^l3r>ji 627^7lHlA^ QCIF 3.7151 >s)l IS^l c^l ol e1 -1- '^JS^^^M, 
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629^71H1A-^ ^1-71 S^l^ieOofl tl7>£)^ ^^7] ^ns.^]t]]o]B]^ ^^^^ #o.^ 180:£ Sl^^l^l 
^, 635^7^1o|lA-1 SAl-^160^ ^l^^H 41-71 180£ 5)^^ ^llS^lc-ilolE^l- S^ltlrcf. 14 

'a-^l ^tfl-g- ^^7lSl >«>l-g-;^>fe ^7] ^t%^^^7]7} ISGJE >^>Eflo)lA^5. SAi:^i60 

oil ^^l^l^ «J-*J:S1 ^ig^ 1: ^ o;<7ll €4. 

n>^lsVo.^ ^11*^^-1 2210I ;^U^H201^ ^^l^V'S, ^1-71 «j-^^^l-^170^ 613^711 oil 
^l4«J-*J=^^l<dJl» ^^^S^l^M, ^71 ;*llol-f-110^: ^j-7l GU^^^Hl^i >^V7] ;^14«J-%>^^1 

^7lsq- :y-oi ;^l4«c3-^^^l^J:7> ^-f<Hm ^cfl-g- ^^71 71- ^ ^^^M^^ 

270S. s\^^ ^^i^o\] SX^^ ^°lt!:^. ^-f a^l^-ieooll SAls]^ ^^s. ^ «j-*J=o11 270 

Sl-^* ^ ^^S. 270S. ^^Al?lo> ^Vcf. >^7i >fl4«J-^oilA^ SAl^ieO^ 'S" 

7l QCIF a.7l^ ^1^^ ^JL ^^l3.7lSl SAl^l-i^ ^l2SAlc-llolEi# ^^^^^l 

0^0}: ^cf, u^s}A] ^ja^w-iio^ 619^711 oil A-1 <^11- ^^1^1-^. 631^7lHlAl ^1-71 QCIF 37l 

^ a^ltilolEl^ ^^m^ H71S1 S^lc-llolE-l«y ;jll2SAli;-flolE^l- 633^;^Hl^i ^^-71 

S^l-^ieOofl ^7>£l^ -^7l ;Hl2SAli;-llolEll- ^o.^ 270S. ^^^]^]^, 635^;^HlAi 

^V7l SAl-«i60* ;^H^>c^ ^7] 270S. ^7] /^l2SAlt:-llolE^l- S^lttcl-. n^Bl-^i ^7] 

^tfl-§-^^7lSl A>-g-^l-^ ^71 ^cfl-g-^^7l7> 270£ ^^<=^]^^S. £Al«- 1600)1 S^ls)^ 

^7l £ 731- ^^1-S i^ldl^^lB^l- ^H*m ^tH-§- ^^7l^ >a-7l £ lozf ^ 

^^■i: 7>xl^ *cfl-g- ^^>7l7]- € ^ ^, ^2}- ^o] -f-Ai ^^>n>^ 

==r^s:>^ ^^7l<?l ^-fo)l^ £ 6^1- ^^>1- ^^^V^Ai S^l cflolElo^ 3.7!^ >ll 

^^oll^i *cfl-§- ^^7l7]- ^o^^ 
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7l2|- ^^<^1^ ^oM ^M^^AQo\]^] S^l cllolE^7> <^;^^^ 3.7] S. S^l^q.. ojDfl 

41-71 iEAlc^jolEl^ ;^ll«ol-^<^l^i =7^ -i^^ 371* 7}:^]B.S.. ^I2«c}-*J= ^ ;«)l4«c}- 

*J=<^l^i nfloll^ S^lSl^ t-ll<^lE-l5l 3171 £ S^^>^ ^ol tiV^^*>cl-. 

£ 4a - -£ 4e ^ ^ ^'^^ ^l2^Al c^]6\] tcj-s Hj-^^^1 -"lyosl -g-^^ u^-El-*^ S.^o] 
^. ^ ^^^1 ;(|12^A1 «:^H1A^^ ^tfl-§- ^^71^ ^^1^ *>-f^<^l 3711^ 'iJ-^'i^H^^ ^wl*> 
:a ^cfl-g- ^3-^71^ ^v] *>-f^<Hl 4711^ ji^^ 1-71^1- ^J-^i-^H. -^71 -a^^il-S-^E^ 

^cfl^ ^^71^1 ^Al-^ieool ^c^^ 47tl wj-^J: ^^11- :^^]^^JL 7M^x:\. H^Jl ^ ^i^^ 
^]2^Al o^loflA-l >^V7l #7l^* ^ Oli^ 27fl5^ #71:^^ 7pg^^l27* cfl^>fe ^C"! ^ ifl 

^oll ^Hl^lD^, U^-u^xl 2711^ 1-71-^^ >a-7l 9]&6\] ^H]^ ^O.^ 7>^^i:f. ^g" 

7l # -a-HCHall Effect lO^Jl 7M^^. ^ ^^9] ?^]2 ^^1 "U^S. 

^^7] S. 4» %1-2i^>^, >a-7l «J-^^^1^170^ ^7l :^cfl-g- ^^71^] ^cloil Jl^£]o1 ^ 
^<>\S. 1711^ JL^^^ #71-^301 - 304S!l-. ^^-71 ^cll-g- ^"^7)0] ^^1 ^V-^-^Hl ^aVslT^ 
^7l 1-71^301 - 304l-# ^^l^>o^ 13-^^^1^S» ^^S^l^l^ ^<=>]S. 17\{9] ^ ^dl^i 321-323 
-^S ^7] 1-71-^^ ^Cfl-g- ^^71^1 ^C-loll ^2}-^ ^0.5. 

^^1 ^V^^Hl ^£ 
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9X^. lE^ ^A-l^o. :^tfl-g- ^^7l^ ^^1 t}^^o\] ^o.^ tb^^ S^o. 

^, l-c] ^V-T-^Hl ^^^m n^S. ^4. at!: ^^y] m *7l^3032f ;^ll4 1-71-^304^ 
127* u>^S>^ ifl^<Hl ^^^5)131, m #7l-^3013f ^12 #71^302^ ^7] ^Ti\$\ 

^]^d\] M-B^^cf. ^JLS., S. 4b^ 180£ ^l3«o^^* ^^1^1-^. £ 4c^ 270S. 

^l4«j-^* ^"l^H, £ 4d^ 90S. ^12«J-^* 2^n]^]-T:^, s. 4e^ OS. ^1 

l«J-^j^S. ^14)^1-713. tl:^. 

<7i> >^7l «J-^^;<l-¥-170^ £ 4ei2l- ^<il, ^12 *^A^3227> 11-71 -^301* ^Ajofl 

^13 *^^-l323'^l ^121-71^302^ ^^1^>^ ^ll«J-^^^l^:5:» ^^S^m^^. SEt!: £ 4d2l- ^^^l , 
^12 *^>H3227> ;^13«-71323« ^^1*>^ ;^l2«j-*c^^^l^^^ ^^^^^l^l^L, S 4cSi\- :^o] ^ 
^A-l32lol ;*flll-7l^301* ^^1*>^ >114«J-^^;<1<;0^» ^^^aI^cI-. s. 3a<^^]^ ^©1 , 

^^71^1 #Dl7l- ^^^o.^ ^11 ^^jlAi32lol ;^1 31- 71-^303* ^^1^1-Jl ^^Hl ^ 
^dlAi3227V ;^141-7K304)» ^^;^lt!:i=l-. '=>M ^^7] ^^-%r ^^71^1 l.cl7> ^31 ^>7l ;^lll 
*4flAi3212l-fil- m *^Ai323ol >^V7l ;«1131- 71-^303^1- ;^l41-7l^304l- ^^1*W **>^ ^l3«c}-*^ 
^^^1^:£» ^A^Al7l7ll ^cl-. >^7l * -^Ai321-3231:S.-^E^ o]xl]^ «J-^^^1 ^S.Sl #^ 

£1^1 ^^7l «]-*J=^^l-^170^ ^>7l ;^13«J-*J=^^1^J1» ^^^^l^lTll 

<72> >^l-7l £ 2 ^ JE 4» ^^3:>c«l >a-7l £ 13)- 7>^1^ ^cfl-g- ^^^^7] ^l 

^^S.^, ^H^llO^ *>-f^iol Br>-f^iollA^ SAl«-i60* ^H^H S^l 

2.:e.-i- ^^t!-i=l-. <^7lAi ^>7l ^a1s.:be1- -^^2.^ ^ ^H]2l-i40<^lAi 

<73> ^1-71 ^^12.^71- ^^^ig, ^7] «J-^^^1 -¥-17031 *>giAi321 - ;=H13 *'a'H323^ ^ 

71 ^cll-g- ^^^7]7\ ^^l£l^ ^^^M >^7l :r:c11-§- ^^7lsl- JL^^ #711- 301-304# ^ 
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^Itb^V. ^1<H^110^ «o>*cl=^^l ^170^1 el = 3r>c^ ^cfl^ ^^7l7> ^o^;5l 

^^cj^cf. oinfl ^j-7l «oHt ^^^1^17051 ^12 ^^^^3229\- *^^i323^ ^^1 

oil ^M^^ ^^fl ^^-§-^^71^1 ^^1^ py^a- ^^IS- ^^tlri^. SE^ ^71 *^dl><.i3222l 
#^0] ^;<l£li^ ^cfl-B-^^7lfil ^^1^ 90£ Sl^^ ^^1^ ^^^>J1. ^7] ^^X] 

321^ ^^o] ^^Isl^S ^71) ^cfl-§-ci-^7loi o^^]^ 270£ ^^IS ^^tbcf. atb o^tt) 

1- ^Bl #^ol ^i-;,is)^l ^o.^ ^tfl-g-cl-^7151 ^^1^ 180£ sl^^a ^^1 

^^tbi=f. nei^ >a-7l ;*)1<>1-^110^ ^1-7] Hj-^^^i:f- 170^1 #^oil 145^. .^71 S^l-^160«^1 

^ £ 73)- ^cf. 

<74> £ 5a - :E 5e ^ ^ ^^^51 ;i|l3^Al <^l6fl 4=. ^^^^7^7.]^170$] ^^^7] 

^tfl-§- ^^7l^ S^l-^i60ol ^0^^ 47fl «j-*j= :?}-;^lt!:cf:a 7]-^t!:^. nelji a. ^ 

i^o^ ^13^A1 .^loflAl ^7] #7]^^ ^I'a^-^m^ Cfls:}^ ^V^^ tfl^ofl ^71 

«oi-%l^^^i-i-<^l * -a^iCHall Effect lO^JL 7>^J*l:Cf. ^ ^^9] ^]3^^] <^]o]]^~^ <ao|^ 

1-71-^sq- ^31-^^1 ^ 7fl^l-^ ^>-§-5l^ ^tfl-g- ^^7lofl ^ei- ^ 

<75> ^71 £ 51- ^S^l-ig. ^c3-7] «c^*J=^^1^170^ ^1-71 ^Cfl-g- ^^71 £^ ^V-f^Ml JL^ 

S)o^ ^3V^ 17^2] JL^^^ ;^>^ (402,403) ^ l-7l(401)Sf, ^^7] ^cfl-g- ^^71^) 

^>^^M1 ^^S]o^ ^71 >^>^ (402,403) SE^ l-7l(401)» ^c^-^^^l^^* ^^^^a]?]^ 

1711^ # ^dl^i (421-423)^ ^^^^cf. neiM- >^V7l ;^].^ ^ l-7l^^ ^cfl-g- ^^7]9\ 
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1-ci t}^^o\] ^V3j-^ ^o.^ ^AH, ^^1 ^S. 9X^. SEtt 

^JA-Ii-^ ^tfl^ ^^7l^ s^V-f^Hl ^o.^ tb^^ ^-^1^, #c-loil 

==r:£ ^1=1-. ^JIS., S. 5b^ 180£ S]^^ ^13«<3-^* ^^l^>i^. £ 5c^ 270£ 

^l4«d-^^ ^T^l^Vi^, £ 5d^ 90S. ^12«J-^^ ^^I^Vt^, S. 5e^ 0£ ^ll«<J-*J=^ 

<76> ^1-71 «o>^^^lYl70^ £ Se^l- ^o] ^>iA^42iol >il2>^>^403* ^^l^Jl ^^]^] y^]2 

*^dlA-l4227]- ;^112;^1-^4021- ^l2«J-^l=^i-;^l^^# t^^-^l^lJl, S. 5cS\- :^o] ^ 

421<^1 ;^1i;^H402» ^^1^1-^ ^l4«J-^^^;^l'a^l- ^^^5^1?!^. at!" £ 3a<Hl^i2]- ^o], ^ifl-g- 
^^71^ #t:-17> ^^A-l42lol ;^fll^H402» ^^1*>J1 ;«fl2*'giAi 42271- >ll2^> 

^4031- ^i-^^l^l-i^ >^13 ^^1^^423o] 1-71-^-401^ ^^lt!:i=l-. <^H ^7l ^^cfl-g- ^^7l^ #cl7l- 
^]1 *AjiAl4212l- /^12 *^JlAi422^ ^13 *^^i423<^l ^1-71 ^ll^l-^402Sl- ;^ll 2;^>^ 403^1- 
#71^401* ^^l^W ^^>^ ^131}-^^^1^3:* ^>^SAl7l7fl ^t:!-. ^7] * ^A-1 421-423 

IrS-^Ei c:>ltt|t!: «J-^^^1^^£ #^^1^1 ^-^^ ^7l «J-*J=^^l-¥-170^ ;«ll3«J-W^l^ Jl* ^ 

<77> >^T-7l :£ 2 ^ £ 5* %1-^*><:H ^^71 £ m- ^^^^ 7}^]^ :H^cfl-§- cf^7l5l .^21-^ 

^H-?-iio^ ^^1 ^1-o.^cHiA-i oi:^£)^ aAi«-i6o# ^H^H s^i 

^^tvcf. c^7lAi ^1-71 iAis.= el- ^^5.= ^ ni^lel-UO-Hl^i '^^-tl^* 

<78> >^^7l SAla:E.7> ^^£l^, ^7] 1J-«J=^^1 ^17021 ^^U ■&^>H421 - >I13 #'ffl>H423^ ^ 

7l ^^7l7> ^^is)^ 'fj-^ofl i4el- ^7] ^cfl-g- ^^71 sq- Ji^^ 1-71^401 £^ 
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-i- 402,403^ ^^^IW. ^1<H^110^ «J-*J=^^l-^170£q e^^^V'^ ^cfl-g- ^^7l7]- 

¥<^^ ^^t!-^. ^Infl -^>7l «J-^:?i-;^l-^170^ %^^]^^ 41 *€A-^4215Jl- ^12 t^Jl^-1421 

#'<dlAi422^ #^0] ^^11 :R^i:fl-g-^^>7lSl ^^1^ 90S. s]^^ ^^t^JL, ^7] 

m *^Jl^i421^ #^ol ^^fl ^cfl-§-^^M^ ^^1^ 270-£ s\^^ 

. ^ ^A^421-423-i-S.^Bl o^relt!- ^^S. ^^^]^:^] ^.^^ ^7fl :^cfl-g-^^7lsl ^^]^ 

180S. ^^IS. ^^tbcf. ne-l^ >^7l ^10^:^110^ a^7] «-i70S] ^^d\] rc)-e|- 



^^1^ ^^^M ^£1-^1^ Sl-^37loll cH-S-SlS^ JL^lSl^ cflolE^S] 5L711- 
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1^^%!- 11 

90S SAlc-floiEi* #^*>T^. >^7] ;^131J-^^M^:£ ^1 180IE s\^^ S. 
[^J^^J- 21 

^11%H1 ^<^Ai, «ol-%l=^^1^7>, 

^7l ^cfl-g- ^^7l7> ^^Hl xt|-e)- >a-7l ;*n 1-^12 ^^l^H 

^VA^Aj^lfe ^ll-;^l4^JlAi#s ^^^s. >a-7l ^^1. 
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^7] AjiAi-i- ^ o]2^ ^i-q-o^ ^A^py ^]2^}^^ ^^l^M 

^^^S. ^7] ^V^l. 

4] 

[^J^^J- 51 

^I2*j-<^1 9X'=>]^^, 

^A^l-oi >^V7l ;^>^-i-# ^^^l^W ^^-^s^ ^^^5^1^^ ^^lAS ^} 

6] 

^^■71 ^>^#^1 ^Cfl^^7l5l ^V-^-^Sofl ^J-3}-s|XJ^, ^Ail-o] :^cfl-g- cj- 

^71^1 ^>^^H1 ^ah^^ *m ^71 ^^^]. 
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-S-^l «o^W^l-¥-^ ^1-^*^1 ^tfl^^M^ ^^1 *>-f^Hl ^JlAi*7> ^tfl-g- ^ 

[^^^J- 8] 

A] ^1-71 '^^i-^Jil- i80iE S.^]t^]o]B\^ -^7] ^l4«j-^^^l^^ 

9] 
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^^7] o\^s.ZL ^^^S.^ '^^H-flolEl^ ^ Hefl^a 3.7]S. ^ ^ 

^^7] m^"^^^^^]^^ ^1 ^7] ^eflal^ '^g'S-^jfe* 180£ 2)^^ €511 a] :d a^ltllolEll- 

101 

^71 ^rfl^ ^^7l«fl Jl^^^ #7l^S!|- ^71 #7l-f-» ^^1^>^ ^A^Sli^. ^ 
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^cfl-§- ^^M'Hl J1^£)<H ^^^^ ^n-^U #7l^l:azf, 
^^^3^171^ ^ll-^MA-il-^ ^^^^^ ^^1-^^ ^^1. 
121 

^Hlel-<^1^-1 Ir'^isl^ JL^lSl-iS^ 3.7]s. ^^n^ 

^Cfl-g- ^^7lofl Jl^^^ l-7l^Sf ^V7l 1-71-^1- ^l-;^lsr>^ ^JlAilrS- H , ^ 
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13] 

^1-71 ^cfl-§- ^^7l<Hl l-7l-?-5q- >S-7l l-7l-^» ^^l^m ^^^5)13^, 

^7l ;^12«^^^^1^:£ ^1 -^71 ^sllul^ "^^^Jl* 90S. aAlc-flolEll- 

^l3«J-^^i-:^l^^ ^1 -^M 180£ s]^^ ^eflw]^ ^^Icfloltli- 
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[^^^1- 14] 

A] 90S. SAldlolBll- #^sr>H, ^1-71 ;5113«J-^^^^1^^ ^1 180£ 

AldlojE^l- #^*}^, ^1-71 ;^l4«J-^^i-^l^^ ^1 270£ %^^}^ S. 

151 

^^^5^171^ ^ll-^l3^Jl^i*S. ^^^^ i}^ ^V^l. 
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16] 

^^^^ 

W^l^^ ^1 ^7] '^-a-^^i 90S 2]^^ SA] ufloiEii- #^^Vt^, ^13«<J-^^;^1 

A]^ A] Aj-7] cgAj-Aij^^ 180:£ 2)^^ SAlcflolE^^ >^l-7l ;^14«J-^^;^1A1^ ^ 

^1-71 S.^]^o]B\^ S.^m^ S.^]^S. ^^^^ ^^-^S. ^7l ^^1. 



[^J^lJ- 17] 

^7] <i>^S.ZL '^^a-^Jl* V]^]^ ^^tb ^ 3.7]S. ^ >^ 
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mn^}^, ^^7l ;^114«J-*J=^^1^:& ^^^5 ^1 ^7l ^eflti]^ '^^^Sll- 270£ S^lt-ll^lB] 

^7] ^Alc-floiE^^ i^l^V^ a^l^S. ^^^^ *m ^oM 

[^^^J- 18] 

-^7] y^^]^ ^s.7} ^li^J-^^Jioiig ^AicfloiE-li- #^*><^ S^l^V^ 21-^ 

^. 

^7l ^S7> ;^l2lJ-^'ilJ:<^l^ ^7l aAic-floiE]* 90S S-^M^ 
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Bl# 180£ ^^^]^ K^]^}^ 

19] 

^7l ;^l-^Jil- ^#^1-^ ^«]1 ^71 ^cfl-g- ^^^71 7> ^o^^l^ ^^Hl rcl-^ 

^7] ^^7> ;^li«J-^^^<i1iS SAlcfloiBi^ «o^^-^s. JL^I^V^ 4^ 

4. 

^oM ^^7> ^l2«J-*J=^J:ol^ ^>7l a^ltllolE-11- # aAldlolE-lS ^-J^^ 
^ 90IE sl^Al^ JL^l^V^ 4^^:^, 

Bll- 180£ K^M^ 

^7] «J-^^^7l- ;^l4«o1-^'tl^<^l^ ^7l SAldlolE^^ ^ Sl-ig 371^1 SAlc-llolEl 

5. ^^^A^t!: ^ 270£ ^^^]^ K^]^-^ <^]^<^^^ ^^7] , 
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I^^^l- 20] 

^1 18%1- /^ll 19*j-ofl ^ ^ , 



[^^■sj- 21] 



[^^^^ 22] 

^118-^ >H119%H1 Sl^^^i. 
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^1-71 ^^1^ ^S.7} ^n^^^^^:S.o]^ s.^]^o]B\% ^ #^^><^ a^l^^V^ 

^. 

^7l ^^1^ Aij:7]- ;*l]2U-^>J^ol^ ^7] K^]^o]B\^ 90S 5]^ A] ^ S^l^V^ 

i8o:£ si^aIt!^ a^i^V^ ^^^i-, 

[^T^^ 241 

^ol:£ I7fl^ 1-71-^sq- ^7] #71-^1- ^^li5r>^ ^^1*^1 ^J"^^ ^tfl-g- c^.^7l2l 
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^^1^ m^'^^^^S.o]^ S.Alc-llolE^# ^ «o>^AS. #^*><^ S^l^V^ 

^, 

^ 90iE sI^aIt!^ ILa1*>^ 

I80i S.^]^^ 
^<9^J^ ^ 270£ S.^M^ 4^-2-5. ol^<H^^ ^^1-^5. ^1-71 

25 J 

^>7l ^1-^1^ ^S.7} ;^ll«j-*j=^^olig ^Alc-1]o]Ei# tij-*j:0.^ #^^H S^l^m 

4. 
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Bl-l- 180£ S.^]^}^ 4^4. 



26] 

^7] ^:217> ^ll'il-^^:£ol^ SAlc-flolE^^ #^S:>o^ SA]*]-^ alj-^ 

4. 

^ ^ 90S sl^^l^^ S^Iet}^ 4. 
Bl» 180£ JL^1^>^ 4^J4. 

^ 270£ K^M^ ^^^^S. o]^o]:^^ . 
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